Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.005 Å; R factor = 0.045; wR factor = 0.133; data-to-parameter ratio = 15.5.
Related literature
For related literature, see : Song et al. (2007) .
Experimental
Crystal data [Fe 2 (C 8 
Data collection
Bruker APEXII area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T Table 2 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) Àx; y; Àz þ Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: XP in SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
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Comment
In the structural investigation of 4-methylbenzoate complexes, it has been found that the 4-methylbenzoic acid functions as a multidentate ligand [Song et al. (2007) ] with versatile binding and coordination modes. In this report, an iron(II) complex, (I) (Fig. 1) was obtained by the reaction of 4-methylbenzoic acid, 1,10-phenanthroline and ferrous chloride in alkaline aqueous solution.
A half of the binuclear complex is an asymmetric unit where Fe II ion is in the distorted octahedral geometry with the six coordinating atoms: three carboxyl O atoms from two µ 2 -bridging 4-methylbenzoate ligands and one 4-methylbenzoate ligand, two N atoms from one chelating 1,10-phenanthroline ligands, and one µ 2 -bridging aqua ligand. The Fe···Fe separation is 3.490 (3) Å. The crystal packing is via O-H···O hydrogen bond (Table 1) and via two π-π stacking interactions (Fig.   2 ). The centroid to centroid distance between adjacent 1,10-phenanthroline rings (x, -y,-1/2 + z) is 3.653 (2) Å, whereas the centroid to centroid distance between 1,10-phenanthroline ring and phenyl ring of 4-methylbenzoate of neighbouring
Experimental
A mixture of ferrous chloride (1 mmol), 4-methylbenzate (1 mmol), 1,10-phenanthroline (1 mmol), NaOH (1.5 mmol) and H 2 O (12 mL) was placed in a 23 mL Teflon reactor, which was heated to 433 K for three days and then cooled to room temperature at a rate of 10 K h -1
. The crystals obtained were washed with water and dryed in air.
Refinement
Carbon-bound H atoms were placed at calculated positions and were treated as riding on the parent C atoms with C-H = 0.93-0.97 Å, and with U iso (H) = 1.2 U eq (C). Water H atoms were tentatively located in difference Fourier maps and were refined with distance restraints of O-H = 0.82 Å, and with U iso (H) = 1.5 U eq (O).
Figures Fig. 1 . The structure of (I) showing the atomic numbering scheme. Non-H atoms are shown with the 30% probability displacement ellipsoids. Unlabelled atoms are related to the labelled atoms by the symmetry code (-x, y, 1/2 -z).
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